The circadian clock of teleost fish: a comparative analysis reveals distinct fates for duplicated genes.
The circadian clock is a central oscillator that coordinates endogenous rhythms. Members of six gene families underlie the metabolic machinery of this system. Although this machinery appears to correspond to a highly conserved genetic system in metazoans, it has been recognized that vertebrates possess a more diverse gene inventory than that of non-vertebrates. This difference could have originated in the two successive rounds of whole-genome duplications that took place in the common ancestor of the group. Teleost fish underwent an extra event of whole-genome duplication, which is thought to have provided an abundance of raw genetic material for the biological innovations that facilitated the radiation of the group. In this study, we assessed the relative contributions of whole-genome duplication and small-scale gene duplication to generate the repertoire of genes associated with the circadian clock of teleost fish. To achieve this goal, we annotated genes from six gene families associated with the circadian clock in eight teleost fish species, and we reconstructed their evolutionary history by inferring phylogenetic relationships. Our comparative analysis indicated that teleost species possess a variable repertoire of genes related to the circadian clock gene families and that the actual diversity of these genes has been shaped by a variety of phenomena, such as the complete deletion of ohnologs, the differential retention of genes, and lineage-specific gene duplications. From a functional perspective, the subfunctionalization of two ohnolog genes (PER1a and PER1b) in zebrafish highlights the power of whole-genome duplications to generate biological diversity.